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$H$ Hilbert , {Ci} $F= \bigcap_{i\in I}$ Ci
. (convex feasibflity problem)
$H$ $C_{i}$ $F$
, $P_{i}$ (nonexpansive) , , $x,y\in H$
$\Vert P_{i}x-P_{i}y\Vert\leqq\Vert x-y\Vert$
, $F(P_{i})$ , $C_{i}=F(P_{i})$
, Hilbert (convex feasibility problem)
Matsushita .






, $E$ Banach , $E^{*}$ $E$ , $\langle y,x^{*}\rangle$
$x\in E^{*}$ $y\in E$ . $x_{n}arrow x$ $\{x_{n}\}$ $x$
, $\lim_{n}x_{n}=x$ $x_{n}$ $x$ . $x_{n}arrow X$
$\{x_{n}\}$ $x$ , $w-\lim_{narrow\infty}x_{n}=x$ $x_{n}$ $x$
. $N$ $\mathbb{Z}^{+}$ ,
. $\mathbb{R}$ $\mathbb{R}^{+}$ ,
, . $T$ , $F(T.)$
$\{x\in C:x=Tx\}$ .
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Banach $E$ $\Vert x\Vert=\Vert y\Vert=1,$ $x\neq y$
$x,$ $y\in E$ $\Vert x+y\Vert/2<1$ . Banach
$E$ , $x,$ $y\in E,$ $\lambda\in(0,1)$ $\Vert x\Vert=\Vert y\Vert=\Vert(1-\lambda)x+\lambda y\Vert$
, $x=y$ .
$B_{r}=\{v\in E :\Vert v\Vert\leq r\}$ . Banach $E$ ,
$\epsilon>0$ , $x,y\in B_{1}$ $\Vert x-y\Vert\leq\epsilon$ , $\Vert x+y\Vert/2\leq 1-\delta$
$\delta>0$ . Banach ,
([23] ).
$\delta(K)$ $K$ . $E$ $C$ ,
$C$ 2 $K$ ,
$\sup\{\Vert x-y\Vert : y\in K\}<\delta(K)$
$x\in K$ . [9] .
Theorem 2.1. $E$ Banach , $C$ $E$
. $T$ $C$ $C$
. $F(T)$ .
$x\in E$
$Jx=\{x^{*}\in E^{*} : \langle x,x^{*}\rangle=\Vert x\Vert^{2}=\Vert x^{*}\Vert^{2}\}$
$E$ $2^{E^{s}}$ $J$ $E$ . Hahn-Banach
, $Jx\neq\emptyset$ $x\in E$ . ,
Banach $E$ G\^ateaux ($E$ )
$x,y\in B_{1}$
$\lim_{tarrow 0}\frac{\Vert x+ty\Vert-\Vert x||}{t}$ (2.1)
. $x\in B_{1}$ , (2.1) $y\in B_{1}$
, Banach $E$ Frechet
. $y\in B_{1}$ , (2.1) $x\in B_{1}$
, Banach $E$ Gateaux . $E$
, $J:Earrow E^{*}$ , .
, $E$ , $E^{*}$ * . , $E$
$G\hat{a}$teaux , $J$ : $Earrow E^{*}$
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. , $E$ , $E^{*}$ *
. $E$ Banach , $C$ $E$
, $J:Earrow E^{*}$ . $\phi$ $x,$ $y\in E$
$\phi(y,x)=\Vert y\Vert^{2}-2\langle y, Jx\rangle+\Vert x\Vert^{2}$
. Alber [1] , $E$ $C$
(generalized projection) $P_{C}$ $x\in E$
$P_{C}x= arg\min\phi(y,x)$
$y\in C$





$Lem$ma 2.2 ([1, 10]). $E$ Banach ,
$C$ $E$ . $P_{C}$ $E$ $C$ .
$x\in C$ $y\in E$
$\phi(x,P_{C}y)+\phi(P_{C}y,.y)\leq\phi(x,y)$
.
Lemma 2.3 ([1, 10]). $E$ Banach ,
$C$ $E$ . $P$$P_{C}$ $E$ $C$ .
$x\in E,$ $z\in C$ . , $z=P_{C^{X}}$
$y\in C$
$\langle y-z, Jx-Jz\rangle\leq 0$
.
4 .
Lemma 2.4 ([10]). $E$ Banach , $\{x_{n}\}$
$\{y_{n}\}$ $E$ , $\{x_{n}\}$ $\{y_{n}\}$ .
, $\phi(x_{n}, y_{n})=0$ $\lim_{narrow\infty}||x_{n}-y_{n}\Vert=0$ . .
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Lemma 2.5 ([10]). $E$ Banach , $r>0$
. , , $g:[0,2r]arrow \mathbb{R}$ $g(O)=0$
, $x,y\in B_{r}$ , $g(\Vert x-y\Vert)\leq\phi(x, y)$ .
Lemma 2.6 ([26, 27, 28]). $E$ Banach , $r>0$ .
, , $g:[0,2r]arrow \mathbb{R}$ $g(O)=0$ ,
$x,$ $y\in B_{r}$ $t\in[0,1]$
$\Vert tx+(1-t)y\Vert^{2}\leq t\Vert x\Vert^{2}+(1-t)\Vert y\Vert^{2}-t(1-t)g(\Vert x-y\Vert)$
.
Lemma 2.7 ([11]). $E$ Banach , $z\in E$
, $\{t_{t}\}\subset(0,1)$ $\sum_{i=1}^{m}t_{i}=1$ . , $\{x_{i}\}_{i=1}^{m}$ $E$
$i\in\{1,2, \ldots, m\}$
$\phi(z,$ $J^{-1}( \sum_{j=1}^{m}t_{j}Jx_{j}))=\phi(z, x_{i})$
, $x_{1}=x_{2}=\ldots=x_{rn}$ .
$E$ Banach , $C$ $E$
. $T$ $C$ $C$ , $F(T)$ $T$
. , $C$ $\{z_{n}\}$ $z_{n}arrow z$ $\lim_{narrow\infty}\Vert z_{n}-Tz_{n}||=0$
, $z\in C$ $T$ ([17]
). $\hat{F}(T)$ $T$ .
Matsushita e Takahashi [14, 15, 16] , $C$ $C$ $T$
:
(a) $F(T)$ ;
(b) $\phi(u,Tx)\leq\phi(u,x)$ $u\in F(T)$ $x\in C$ ;
(c) $\hat{F}(T)=F(T)$ .
$T:Carrow C$ (strongly $rela_{r}$
tively nonexpansive) ([17] ):
(a) $T$ ;
(b) $\{x_{n}\}$ , $P\in F(T),$ $\phi(p,x_{n})-\phi(p, Tx_{n})arrow 0$ $\phi(Tx_{n}, x_{n})arrow$
$0$ .
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( Reich [17], Matsushita . Takahashi $[14, 16]$
).
Example 2.8.
(1) $C$ Hilbert , $T$ $C$ $C$
$F(T)$ . $T$ .
(2) $E$ Banach , $C$ $E$
. $T$ $C$ $C$ ,
$\phi(u,Tx)+\phi(Tx, x)\leq\phi(u, x)$
$u\in F(T)$ $x\in C$ . , $T$
. $E$ $C$ $P_{C}$
.
(3) $E$ Banach , $A\subset E\cross E^{*}$
$A^{-1}0\neq\emptyset$ . ,
$J_{r}=(J+rA)^{-1}J$ $E$ $D(A)$ .
, $r>0$ , $D(A)$ $A$ , $F(J_{r})=A^{-1}0$ .
Matsushita . Takahashi [16] .
Lemma 2.9 ([16]). $E$ Banach , $C$
$E$ . $T$ $C$ $C$
. $F(T)$ .
2 .
Lemma 2.10 ([11, 12]). $E$ G\^ateaux
Banach . $C$ $E$ , $S:Carrow C$,
$T:Carrow C$ $F(S)\cap F(T)\neq\emptyset$ .
, $S$ $T$ . , $\hat{F}(ST)=$
$F(ST)=F(S)\cap F(T)$ , $ST:Carrow C$ . , $S$
$T$ , $ST:Carrow C$ .
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Lemma 2.11 ([11, 12]). $E$ Banach ,
$C$ $E$ . $S:Carrow C$
,T: $Carrow C$ , $U$ : $Carrow C$ $U=P_{C}J^{-1}(\lambda JS+(1-\lambda)JT)$
, $\lambda\in(0,1)$ . $F(S)\cap F(T)\neq\emptyset$




. $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$ , $P_{C}$ $E$ $C$
. $\alpha_{1},$ $\alpha_{2},$
$\ldots,$
$\alpha_{r}$ $i\in\{1,2, \ldots, r\}$ $0\leq\alpha_{i}\leq 1$







$W$ $P_{C},$ $T_{1},$ $T_{2},$ $\ldots,T_{r}$ $\alpha_{1},$ $\alpha_{2},$
$\ldots,$
$\alpha_{r}$
W-mapping . , $P_{C}$ $E$ $C$ .
Lemmas 2.10,2.11 , 3 Lamma .
Lemma 3.1. $E$ Banach , $C$ $E$
. $T_{1},$ $T_{2},$ $\ldots$ , $T_{r}$ $C$ $C$ ,
ir$=1F(T_{i})\neq\emptyset$ , $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$ $i\in\{1,2, \ldots,r\}$
, $0<\alpha_{i}<1$ . $U_{1},$ $U_{2},$ $U_{3},$ $\ldots,$ $U_{r-1}$ $W$ (3.1)
. $k\in\{1,2, \ldots, r-1\}$ . ,
$\phi(u,Wx)\leq\phi(u,x)$ , $\phi(u, U_{k}x)\leq\phi(u,x)$
$u\in$ ri$=1F(T_{i})$ $x\in C$ .
Lemma 3.2. $E$ , Banach , $C$
$E$ . $T_{1},$ $T2,$ $\ldots,T_{r}$ $C$ $C$
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, $\bigcap_{i=1}^{r}F(T_{i})\neq\emptyset$ , $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$ $i\in$
$\{1,2, \ldots,r\}$ $0<\alpha_{i}<1$ . $W$ $P_{C},$ $T_{1},$ $T_{2},$ $\ldots,T_{r}$
$\alpha_{1},$ $\alpha_{2},$
$\ldots,$
$\alpha_{r}$ $C$ $C$ W-mapping .
, $F(W)= \bigcap_{i=1}^{r}F(T_{i})$ .
Lemma 3.3. $E$ , Banach , $C$ $E$
. $T_{1},T_{2},$ $\ldots$ , $T_{r}$ $C$ $C$
ir$=1F(T_{i})\neq\emptyset$ , $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$ $i\in\{1,2, \ldots,r\}$
$0<\alpha_{i}<1$ . $U_{1},$ $U_{2},$ $U_{3},$ $\ldots,$ $U_{r-1}$ $W$ (3.1)
. , $k\in\{1,2, \ldots,r\}$ $T_{k}U_{k-1}$
, $U_{0}=I$ .
$[11, 14]$ ( [4] ).
, $F=$ ri$=1F(T_{i})$ .
Theorem 3.4 ([4]). $E$ Banach , $C$ $E$
. $T_{1},$ $T_{2},$ $\ldots,$ $T_{r}$ $C$ $C$
$F= \bigcap_{i=1}^{r}F(T_{i})\neq\emptyset$ , $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$ $i\in$
$\{1,2, \ldots, r\}$ $0\leq\alpha_{i}\leq 1$ . $W$ $P_{C},T_{1},$ $T_{2},$ $\ldots,T_{r}$
$\alpha_{1},$ $\alpha_{2},$
$\ldots,$
$\alpha_{r}$ W-mapping . $\{x_{\mathfrak{n}}\}$ , $x0=x\in$
$C$ , $n\in\{0,1,2, \ldots\}$ $x_{n+1}=Wx_{n}$ .
$\{P_{F}x_{n}\}$
$\lim_{narrow\infty}\phi(z,x_{n})=\min\{\lim_{narrow\infty}\phi(y,x_{n})$ : $y\in F\}$
$F$ .
.
Theorem 3.5 ([4]). $E$ Banach , $C$
$E$ . $T_{1},$ $T_{2},$ $\ldots,$ $T_{r}$ $C$ $C$
$F=$ 1 $F(T_{i})\neq\emptyset$ , $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$ $i\in$
$\{1,2, \ldots, r\}$ $0<\alpha_{i}<1$ . $W$ $P_{C},$ $T_{1},$ $T_{2},$ $\ldots,T_{r}$
$\alpha_{1},$ $\alpha_{2},$ $\ldots,$
$\alpha_{r}$ W-mapping . $\{z_{n}\}$ $C$
, $u\in F$ $\phi(u, z_{n})-\phi(u, Wz_{n})arrow 0$ ,
$z_{n_{k}}arrow z$ . , $z\in F$ .
83
Proof. $\{z_{n}\}$ , $\phi(u, T_{i}z_{u})\leq\phi(u, z_{n})$ $i\in\{1,2, \ldots,r\}$ ,
$n\in \mathbb{N}$ , $\{T_{i}z_{n}\},$ $\{T_{i}U_{i-1}z_{n}\}$
. $E$ , $E^{*}$ ([23]
. ). $R>0$ $\{z_{n}\},$ $\{T_{i}z_{n}\},$ $\{T_{i}U_{i-1}z_{n}\}\subset B_{R}$ $i=\{1,2, \ldots,r\}$
, $U_{0}=I$ . Lemma 2.6 ,
$g:[0,2R]arrow \mathbb{R}$ $g(O)=0$ ,
$t\in[0$ , lj, $n\in N,$ $i=\{1,2, \ldots,r\}$ ,
$\Vert tJz_{n}+(1-t)JT_{i}U_{i-1}z_{n}\Vert^{2}$
$\leq t\Vert z_{n}\Vert^{2}+(1-t)\Vert T_{i}U_{i-1}z_{n}\Vert^{2}-t(1-t)g(\Vert Jz_{n}-JT_{i}U_{i-1}z_{n}\Vert)$

















$\leq\prod_{i=k}^{r}\alpha_{i}\phi(u, U_{k-1}z_{n})+(1-\prod_{i=k}^{r}\alpha_{i})\phi(u, z_{n})-\phi(u, Wz_{n})$ .




. $\phi(u, z_{n})-\phi(u, Wz_{n})arrow 0$ ,
$\lim_{narrow\infty}\sum_{l=k}^{r}(\prod_{i=l}^{r}\alpha_{i}(1-\alpha_{l}))g(\Vert JT_{k}U_{k-1}z_{n}-Jz_{n}\Vert)=0$
. $\{\alpha_{i}\}$ , $k\in\{1,2, \ldots r\}$
$\lim_{narrow\infty}g(\Vert JT_{k}U_{k-1}z_{n}-Jz_{n}\Vert)=0$
. , $g$ , $k\in\{1,2, \ldots r\}$
$\lim_{narrow\infty}\Vert JT_{k}U_{k-1}z_{n}-Jz_{n}\Vert=0$
. $E$ , $J^{-1}$ : $E^{*}arrow E$
$E^{*}$ ([23] ). , $E$




, z\in F( ) . $T_{1}$ , $\hat{F}(T_{1})=F(T_{1})$ ,
, $z\in F(T_{1})$ .
$z \in\bigcap_{k=1}^{r}F(T_{k})$ . $\hat{F}(T_{i}U_{i-1})=F(T_{i}U_{i-1})$ $i\in\{1,2, \ldots,r\}$




$z \in\bigcap_{i=1}^{r}F(T_{i})$ , $z \in\bigcap_{i=1}^{r}F(U_{i})$ . (3.4)
. \rangle $z=T_{1}z$ ,
$U_{1}z=P_{C}J^{-}(\alpha_{1}JT_{1}z+\alpha_{1}Jz)=P_{C}J^{-}(Jz)=z$
, $z=U_{1}z$ . (3.3) , $z=T_{2}U_{1}z$ .
$z=T_{2}U_{1}z=T_{2}z$ . ,
$U_{2}z=P_{C}J^{-1}(\alpha_{2}JT_{2}U_{1}z+\alpha_{2}Jz)=P_{C}J^{-1}(Jz)=z$
. , $z=T_{1}z.=T_{2}z$ , $z=U_{1}z=U_{2}z$ .
$z \in\bigcap_{i=1}^{k}F(T_{i})$ , $z \in\bigcap_{i=1}^{k}F(U_{i})$ . (3.5)
. (3.3) $z\in F(T_{k+1}U_{k})$ . , (3.5)
$z=T_{k+1}U_{k}z=T_{k+1^{Z}}$ . ,
$U_{k+1}z=P_{C}J^{-1}(\alpha_{k+1}JT_{k+1}U_{k}z+\alpha_{k+1}Jz)=P_{C}J^{-1}(Jz)=z$
. , $Z \in\bigcap_{i=1}^{k+1}F(T_{i})$ , $Z \in\bigcap_{i=1}^{k+1}F(U_{i})$ . ,
$z \in\bigcap_{i=1}^{r}F(T_{i})$ , $z \in\bigcap_{i=1}^{r}F(U_{i})$ .
. $Z \in\bigcap_{\dot{j}}^{r}=1F(T_{i})=F$ ,
.
Theorems 3.4,3.5 .
Theorem 3.6 ([4]). $E$ Banach , $C$
$E$ . $T_{1},$ $T_{2},$ $\ldots,T_{r}$ $C$ $C$
$F=$ ri$=1F(T_{i})\neq\emptyset$ , $\alpha_{1},$ $\alpha_{2},$ $\ldots,\alpha_{r}$ $i\in$
$\{1,2, \ldots, r\}$ $0<\alpha_{i}<1$ . $W$ $P_{C},$ $T_{1},T_{2},$ $\ldots,T_{r}$
$\alpha_{1},$ $\alpha_{2},$ $\ldots,\alpha_{r}$ W-mapping . $\{x_{n}\}$ , $x0=x\in$
$C$ , $n\in\{0,1,2, \ldots\}$ $x_{n+1}=Wx_{n}$ .
:
(a) $\{x_{n}\}$ $\{x_{n}\}$ ir$=1F(T_{i})$ ;
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(b) $E$ $E^{*}$ $J$ , $\{x_{n}\}$ $\bigcap_{i=1}^{r}F(T_{i})$
$z$ . , $z$ $z= \lim_{narrow\infty}P_{\bigcap_{i=1}^{r}F(T_{i})}x_{n}$ .
Proof. (a) . $u\in F$ . Theorem 34 ,
$\{\phi(u, x_{n})\}$ $\{x_{n}\},$ $\{T_{i}x_{n}\},$ $\{T_{i}U_{i}x_{n}\}$ .
$\phi(u,x_{n})-\phi(u,Wx_{n})=\phi(u,x_{n})-\phi(u,x_{n+1})arrow 0$
$narrow\infty$ . Theorem 3.5 , $\{x_{n}\}$
$F$ .
(b) . $J$ . $x_{n_{k}}arrow z$
(a) , $z\in F$ . Lemma 2.3 ,
$\langle z-P_{F}x_{n}, Jx_{n}-JP_{F}x_{n}\rangle\leq 0$
$n\in N$ . Theorem 3.5 , $Ppx_{n}arrow w\in F$
. $n_{k}arrow\infty$ , $\langle z-w, Jz-Jw\rangle\leq 0$ . $J$
,
$\langle z-w, Jz-Jw\rangle=0$
. , $E$ , $z=w$ ([23] ).
.
4.
Theorem 3.6 , ([4] ).
Theorem 4.1. $H$ Hilbert , $C$ $H$
. $T_{1},T_{2},$ $\ldots,T_{r}$ $C$ $C$ $F= \bigcap_{i=1}^{r}F(T_{i})\neq\emptyset$
, $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$ $i\in\{1,2, \ldots, r\}$ $0<\alpha_{i}<1$
. $W$ $T_{1},$ $T_{2},$ $\ldots,T_{r}$ $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$
W-mapping . $\{x_{n}\}$ , $x0=x\in C$ , $n\in\{0,1,2, \ldots\}$
$x_{n+1}=Wx_{n}$ . $\{x_{n}\}$ $\bigcap_{i=1}^{r}F(T_{i})$ $z$
. , $z$ $z= \lim_{narrow\infty}P_{\bigcap_{i=1}^{r}F(T_{i})^{X}n}$ .
Theorem 4.2. $E$ Banach , $C$ $E$
. $T$ $C$ $C$ $F(T)\neq\emptyset$
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(a) $\{x_{n}\}$ $\{x_{n}\}$ $F(T)$ ;
(b) $E$ $E^{*}$ $J$ , $\{x_{n}\}$ $F(T)$
$z$ . , $z$ $z= \lim_{narrow\infty}P_{F(T)}x_{n}$ . .
Theorem 3.6 ( $[14, 4]$
).
Theorem 4.3. $E$ Banach , {Ci} $E$
$C= \bigcap_{i=1}^{r}$ $Ci\neq\emptyset$ .
$P_{C_{1}},$ $P_{C_{2}}$ , .. ., $P_{C_{r}}$ $E$ $C_{i}$ . $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$






$\{x_{n}\}$ $x_{0}=x\in C$ , $n\in\{0,1,2, \ldots\}$ $x_{n+1}=Wx_{n}$
. :
(a) $\{x_{n}\}$ $\{x_{n}\}$ \yen${}_{=1}C_{2}$ ;
(b) $E$ $E^{*}$ $J$ , $\{x_{n}\}$ ri$=1$ C
$z$ . , $z$ $z= \lim_{narrow\infty}P_{\bigcap_{i=1}^{r}C_{i}^{X}n}$ . .
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